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COUNTS OF RED-TIDE ORGANISMS, Gymnodinium breve,
AND
ASSOCIATED OCEANOGRAPHIC DATA FROM

FLORIDA WEST COAST,
196 0-61

by

Alexander Dragovich, John H, Finucane, and John A, Kelly, Jr,
.'ishery Research Biologists

and

Billie Z, May, Analytical Chemist
Bureau of Commercial Fisheries Biological Laboratory
U,S, Fish and Wildlife Service
Galveston, Texas

ABSTRACT

This report presents counts of the red-tide organisms, Gymnodinium breve, and
associated oceanographic data for the period from January 1960 to August 1961,
Methods of collecting and analyzing samples are mentioned, Data on water tempera-
ture, water transparency, light transmission, cloud type, cloud amount, visibility,
sea direction, sea state, wind direction, wind force, salinity, inorganic phosphate
phosphorus, total phosphate phosphorus, nitrate-nitrite nitrogen, ammonia, total
organic and inorganic nitrogen, silicon, calcium, and alkalinity are presented.
These data were collected as a part of a study on the distribution and incidence of
G. breve and related ecological conditions and extend the records reported in a pre-

-vious paper from 1959 to 1961,

INTRODUCTION

This is the sixth report on field studies of
the red tide in Florida‘'s coastal waters by
the Bureau of Commercial Fisheries, It pre-
sents counts of the red-tide organism,
Gymnodinium breve Davis, with associated
oceanographic data, In our previous investiga-
tions (Finucane and Dragovich, 1959; Drago-
vich, Finucane, and May, 1961), copper studies
were made because of high toxicity of this
element to laboratory cultures of G. breve. A
preliminary analysis of copper data has shown
that the natural levels of this constituent in
Tampa Bay and adjacent neritic waters are
not immediately toxic to 6. breve. Thus, the

collection of water samples for copper de-
terminations was discontinued, Calcium, sili-
con, alkalinity, ammonia, total organic and
inorganic nitrogen, and light transmission
measurements were added as new parameters
to this study. The first two reports were by
Graham, Amison, and Marvin (1954) and
Marvin (1955a), A brief history and objectives
of the red-tide studies with the counts of
;. breve and associated oceanographic data for
the period 1954-57 were presented in the third
report (Finucane and Dragovich, 1939), The
fourth report (Dragovich, Finucane, and May,
1961) covers the period from July 1957 through
December 1959 and also presents the counts
of G. breve with associated oceanographic data,



The fifth report (Dragovich, 1961) presents
counts of G. breve with associated plankton
and hydrological data at Naples, Florida, for
the period from March 1956 to August 1957,

Hutton (1956) listed most of the earlier pub-
lications pertaining to the Florida red tide,
More recent contributions dealing with the
Florida red tide were made by Wilson and
Ray (1956), Bein (1957), Ray and Wilson (1957),
Collier (1958), Rounsefell and Evans (1958),
Ingle, Hutton, Shafer, and Goss (1959), Aldrich
and Wilson (1960), Hutton (1960), Dragovich
and May (1962) and Dragovich (1963).

This report presents the continuation of the
data from part II by Dragovich, Finucane, and
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May (1961)., The data in this report were ob-
tained from the 25 regular stations located in
Tampa Bay and adjacent neritic waters extend-
ing to 40 miles offshore distance (figs. 1 and 2), -
Occasionally two special stations were sampled
at 50 and 60 miles offshore distance (figs.
1-2),

During the period of this report two minox
outbreaks of red tide occurred in our investi-
gation area. The first was observed in March
1960 and the second during July and August of
the same year. Both of these outbreaks were
confined mainly to an area from the mouth of
Tampa Bay to 35 miles offshore, and little
fish mortality was observed,

81° 80°

Figure 1.--Index map of southern Florida with outline of investigation area.
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Figure 2.--Tampa Bay area showing station locations.

METHODS

Sampling Techniques

The entire sampling was conducted from
the research vessel Kingfish, a 43-foot, twin-
screw, diesel cruiser, equipped with an echo
sounder and radar,

Water samples were collected with modified
vVan Dorn sampling bottles (Van Dorn, 1937)
from three or four evenly spaced depths, in-
cluding surface and bottom, Samples for the
determination of ammonia and total and inor-
ganic nitrogen were collected at selected sta-
tions and from the surface only. Samples for
total phosphate-phosphorus, inorganic phos-
phate-phosphorus, nitrate-nitrite nitrogen,

and ammonia were immediately transferred

from the sampling containers into 200-mm.

culture wvials which were capped with poly-
ethylene-lined screw caps and quickly frozen,
samples for the determination of total in-
organic and organic nitrogen weretransferred
into 250-ml, glass containers, quickly frozen
and also capped with polyethylene-lined screw
caps, Samples for the determinationof calcium
were transferred into 250-ml, glass-stoppered
bottles, Samples for the determination of sili-
con were transferredinto 125-ml, polyethylene
containers with polyethylene screw caps,
Samples for salinity determinations were
transferred into 4-ounce glass prescription
bottles and for alkalinity measurements 100-
ml, samples were transferred into 250-ml,



glass bottles which contained 25 ml, of 0,01N
HCL.. All containers used for sampling were
chemically cleaned prior to use,

Water temperatures were measured with a

thermistor to the nearest tenth of 2 degree
centigrade,

 Light measurements (In microamps) were
made with deck cell and sea cell and recorded
as percentage of light penetration to the
nearest tenth of a percent, Surface photometer
readings were taken at approximately 2 feet
below the surface, Secchi diasc readings were

also made and they were recorded to the
nearest one-half foot,

Cloud ‘type, cloud amount, sea state, visi-
bility, water color, and Secchi disc readings
were estimated by the observers and coded as
indicated in the section on the explanation of
column headings, Wind direction and sea
direction were given by points of the compass
and are accurate to £109°,

All stations were sampled at high tide *1
hour, with the exception of the offshore sta-
tions 21A, 21B, 21, 23, 25, 27, 27A and 27B,
which were sampled without regard to the
tidal stage,

Enumeration of Gymnodinium breve

Counts of G. breve were made according to
the enumeration method decribed by Drago-
vich, Finucane, and May (1961),

Chemical Analysis

Salinities were determined by the Mohr-
Knudsen method (Knudsen, 1901),

Nitrate-nitrite nitrogen determinations were
made by the method of Zwicker and Robinson
(1944) as modified by Marvin (1955b), Due to
the formation of color in the blanks emploved
in the NO3 -NO9 analysis, the accuracy of the
method for the low ranges encountered was
found to be 0,2 pg.at, /1, of NOg-NOo-N,

Ammonia determinations were made ac-
cording to the Wirth and Robinson (1933)
method. Since a number of substances inter-
 fere with the Nessler reaction when ammonia

concentrations are low, accuracy better than
10.1 0 0.2 HMg.at,/1, cannot be attained in the

range measured here,

Inorganic nitrogen was distilled as ammonia
from an alkaline solution and measured col-
orimetrically using sodium phenate as rea-
gent, After digestion with sulfuric acid, the
residue was again made alkaline and the
organic nitrogen was acquired and measured

the same as for the inorganic determination,

No samples were filtered prior to analysis,
This procedure was developed as a micro-
analytical method by Willis.1

Calcium determinations were made accord-

ing to the de Sousa (1954) method,

Alkalinity measurements were made by the
method of Thompson and Anderson (1940),

The Harvey (1948) method was used for
determinations of total phosphate-phosphorus
and the method of Robinson and Thompson
(1948) was used ih inorganic phosphate-phos-
phorus determinations,

Concentrations of silicon were determined
by the Armstrong (1951) method,

Some of the phosphorus, silicon, and total
organic nitrogen values are listed as greater
than a given value, This notation indicates that
the field sample wvalue exceeded the upper
limit of the calibration curve, The given value
represents the upper limit of the particular
calibration curve established at the time of
the determination,

None of the samples were filtered prior to
the chemical analyses,
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STATION DATA

EXPLANATION OF COLUMN HEADINGS

Date Month, day, and year are given
Time Eastern standard time
Depth Depth is coded as indicated below:

For stations 1A through 21B:

Code

S Surface
M Middepth
B Bottom

For stations from 21 through 27B:

1. Surface

2, First intermediate
3. Second intermediate.
4

. Bottom
C Concentrated sample
M Mixéd sample
OC ' Water temperature recorded tothe nearest 10thofa degree centigrade
| ] | |

Sal Salinity, parts per thousand 40
Ca Calcium, mg.at,/1,
Alk Total alkalinity, expressed inl mg.at. H+ per liter
S1 Silicon, fg.at. /.1; .
NO3-NOo-N Nitrogen,y g.at, NO3-N02-N/ 1.-
PO4 Phosphate

In, Inorganic -phosphate,y_g.at.PO4-fP_/ '1_.

Tot, Total phosphate, #g.at.PO4-P/1,
Light Transm, Light transmission elxp.res'sed in percent, to the nearest tenth

7



Sea State Sea state is coded as indicated below:

Approximate
Code height in feet Description
¢ Calm
1 Less than 1 Smooth
2 1to 3 Slight
3 3 to 9 Moderate
4 Sto 8 | Rough
S 8 to 12 Very rough
Wind Amt, Wind speed is given in knots according to the Beaufort scale
Sea Amt, page 187, H,O, Pub, No, 607, 1935
Wind Dir, Wind direction and sea direction given by points of the compass
and
Sea Dir.
Surface Nitrogen
values:
NHg Ammonia, gg.at,/1,
Org. Total organic nitrogen, gg.at./1.
In, Total inorganic nitrogen,ig.at./1.
Vi | Visibility is coded as indicated below:
Code
0 Dense fog 50 yards
1 Thick fog 200 yards
2 Fog 400 yards
3 Moderate fog 1,000 yards
4 Thin fog or mist 1 mile
d Visibility poor 2 miles
6 Visibility moderate 5 miles
7 Visibility good 10 miles
8 Visibility very good 30 miles
9 Visibility excellent over 30 miles
CA Cloud amount is coded as indicated below:
Code Fraction of sky obscured
0 0
1 Less than 1/10 and 1/10
2 2/10 and 3/10
3 4/10
4 5/10
S 6/10
6 7/10 and 8/10
7 9/10 and 9/10 plus
8 - 10/10



- CT

WC

Transp,

Cloud type is coded as indicated below;

Code

Stratus or Fractostratus
Cirrus

Cirrostratus

Cirrocumulus

Altocumulus

Altostratus

Stratocumulus
Nimbostratus

Cumulus or Fractocumulus
Cumulonimbus

O 00 S OO e W O

Water color is coded as indicated below:

Br, Brown

L. Br. Light Brown

D. Br, Dark brown

R, Br, Reddish brown
Br. G, Brownish green
G, Green

L, G, Light green

D. G, Dark green

M, G, Milky green
B. G. Blue green
B. Blue

Water transparency in feet at which Secchi disc is visible, recorded
to the nearest one-foot,
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